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1 .□ Certified copies of the priority documents have been received. 

2.n Certified copies of the priority documents have been received in Application No. . 
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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments, see pages 9-10, filed 9-27-2007, with respect to tlie 
rejectlon(s) of claim(s) 1-2, 4-8, 17-19, 21-22. 26-30 under 35 USC 103 as being 

o 

unpatentable over Liu in view of Byun have been fully considered and are persuasive. 
Therefore, the previous final rejection (mailed on 07-27-2007) has been withdrawn. 
However, upon further consideration, a new ground(s) of final rejection is made as 
discussed below. 

Claim Rejections - 35 USC § 103 

2. The following Is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 1 03(c) and potential 35 U.S.C. 1 02(e), (f ) or (g) 
prior art under 35 U.S.C. 1 03(a). 
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4. Claims 1-2, 4-8, 17-19. 21-22, 26-30, 38, 42 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Liu et al. (US 6,774,045 B1) in view of Nanwankar et al. (US 
6,204,203). 

Respect to claims 1-2, 21-22 Liu discloses a method for removing halogen- 
containing residue from a substrate, (abstract), the method comprising the steps of: 

providing a substrate having a polysilicon layer on the substrate; 

etching the polysilicon layer and fomiing a halogen-containing residues, 
comprising at least chlorine or bromine on the substrate, (Table 1-6, col. 2-6); 

heating the etched substrate to the temperature at a temperature of 20-300 "C 
(col. 10 Iine5-18, 33-44, read on applicant's range of "at least 50 °C" and/or "50 "C to 
about 450 °C" for claims 2 and 22); 

exposing the heated substrate to a plasma that removes the halogen-containing 
residues (col. 10 lines 10, 35, Fig 2, Fig 3, Table 5-6). 

Liu fails to disclose heating the etch substrate in a non-plasma mixture 
comprising oxygen and nitrogen. However, Liu clearly teaches to heat the substrate. 
Narwankar teaches to heat the substrate at a temperature 400-650 °C in a non-plasma 
(i.e. using rapid thermal process) gas mixture comprising oxygen and nitrogen under 
rapid thermal annealing order to remove carbon from the surface (col. 7-8). It would 
have been obvious to one having ordinary skill in the art, at the time of invention, to 
modify Liu in view of Nanwankar by heating using non-plasma mixture comprising 
oxygen and nitrogen because it will remove carbon from the surface (col. 7 lines 53-62). 
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Respect to claims 4 and 26, Liu discloses the halogen-containing residue 
comprises bromine (col. 2 lines 1-10, Table 6). Respect to claim 5, and 27, Liu disclose 
the plasma comprises oxygen-containing gas (Table 5-6). Respect to claieis 6 and 28, 
Liu disclose the oxygen-containing gas comprises oxygen, H2O and an addictive gas 
comprise nitrogen (Table 5-6). Respect to claims 7 and 29, Liu discloses the halogen- 
containing residue comprises chlorine (Fig 4, Table 5-6). Respect to claims 8 and 30, 
Liu discloses the plasma comprises hydrogen-containing gas (i.e. H2O, See Table 5-6). 
Respect to claims 17-18, Liu disclose the plasma comprises oxygen-containing gas at a 
pressure of 2 ton-, at a duration about 30 seconds (Table 5, col. 5 lines 23-30). Respect 
to claims 19, Liu discloses maintaining the hydrogen-containing gas (H20)gat a pressure 
of 2 torr (Table 5). Respect to claims 38 and 42, Narwankar disclose the substrate is 
heated at a pressure of 100 Torr (col. 7 lines 34-35). 

5. Ciaims 3. 11-12, 23, 35-37, 39-41 rejected under 35 U.S.C. 103(a) as being 
unpatentable over Liu and Narwankar and as applied to claims 1-2. 4-8, 17-19, 21-22, 
26-30, 38, 42 above, and further in view of Chen et al. (US 5,545,289). 

Claims 3 and 23 differ from Liu and Nanwankar by further discloses forming the 
plasma by energizing a gas mixture in a remote plasma reactor. However, Liu clearly 
teaches to form a plasma by energizing a gas mixture using microwave source. Chen 
teaches to form a plasma by energizing a gas mixture in a remote plasma reactor using 
a microwave source (Fig 2). It would have been obvious to one having ordinary skill in 
the art, at the time of invention, to modify Liu and NanA/ankar in view of Chen by using a 
remote plasma reactor because equivalent and substitution of one for the other would 
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produce an expected result. Further, remote plasma reactor Is well known in 
semiconductor art. 

Claim 1 1 differs from Liu by the further specifying the exposing step comprises 
maintaining the temperature of the substrate at about 250 °C. However, Liu clearly 
teaches the temperature is a result effective variable varying from 20-300 °C, including 
160 "C, 220 X and 280 °C (Fig 4). Chen teaches the temperature is a result effective 
varying from 250-300 °C (Table VII, read on applicant's temperature value). The result 
effective variable is commonly determined by routine experiment. The process of 
conducting routine experiments so as to produce an expected result is obvious to one of 
ordinary skill In the art. Hence, it would have been obvious to one having ordinary skill in 
the art, at the time of invention, to perform routine experiment to obtain optimal 
temperature as an expected result. 

Claims 12, 36-37, 40-41 differ from Liu and Narwankar by the specific flow rate of 
oxygen and nitrogen gas or the flow rate ratio of O2: N2. However, Chen clearly teaches 
the flow rate of oxygen and nitrogen and flow rate ratio of 02:N2 are a result effective 
variables (col. 7-88, col. 18). The result effective variables are commonly determined by 
routine experiment. The process of conducting routine experiments so as to produce an 
expected result is obvious to one of ordinary skill in the art. Hence, it would have been 
obvious to one having ordinary skill in the art, at the time of invention, to perform routine 
experiment to obtain optimal flow rate for oxygen and nitrogen as an expected result. 

Respect to claims 35, 39. Liu and Narwankar fail to disclose the substrate is 
heated in a gas mixture of oxygen and nitrogen for a duration of about 10-20 seconds. 
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However, Narwankar clearly teaches to heat a substrate in a gas mixture comprises 
oxygen and nitrogen (col. 7-8). Chen teaches the duration of heating is a result 
effective variable. Chen further teaches to heat a substrate in a mixture of nitrogen and 
oxygen for a duration of 15-30 seconds including 20 seconds (Table VII). The result 
effective variable is commonly determined by routine experiment. The process of 
conducting routine experiments so as to produce an expected result is obvious to one of 
ordinary skill In the art. Hence, it would have been obvious to one having ordinary skill in 
the art, at the time of invention, to perform routine experiment to obtain optimal duration 
as an expected result. 

6. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Liu and 
Narwankar and as applied to claims 1-2, 4-8, 17-19, 21-22, 26-30, 38, 42 above, and 
further in view of Wu (US 6,133,102). 

Respect to claim 25, Liu falls to disclose the etching the substrate with a gas 
mixture comprising a halogen gas and a reducing gas. However, Liu clearly teaches to 
etch polysilicon using halogen gas (i.e. CF4, HBr. Cb; See Table 2). Wu teaches to 
polysilicon layer (120) by using halogen- containing gas (CF4) in addition with hydrogen 
gas (read on reducing gas) or HBr/Oa (col. 3 lines 41-51). It would have been obvious to 
one having ordinary skill in the art, at the time of invention, to modify Liu and Nanwankar 
in view of Wu by using halogen gas and reducing gas (i.e. H2) because equivalent and 
substitution of one for the other would produce an expected result 

Allowable Subject Matter 
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7. Claims 9, 13-16, 20, 31 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

8. Claims 43-50 are allowed. 

9. The following is a statement of reasons for the indication of allowable subject 
matter: The reason for allowance was discussed in previous office action. 

Conclusion 

10. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this OfHce action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply Is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Binh X. Tran whose telephone number Is (571) 272- 
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1469. The examiner can normally be reached on Monday-Thursday and every other 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on (571) 272-1465. The fax phone number 
for the organization where this application or proceeding is assigned Is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status Information for unpublished applications Is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Binh X. Tran 



